Abstract. Consider a theatre consisting of m rows each containing n seats. Theatregoers enter the theatre along aisles and pick a row which they enter along one of its two entrances so as to occupy a seat. Assume they select their seats uniformly and independently at random among the empty ones. A row of seats is narrow and an occupant who is already occupying a seat is blocking passage to new incoming theatregoers. As a consequence, occupying a specific seat depends on the courtesy of theatregoers and their willingness to get up so as to create free space that will allow passage to others. Thus, courtesy facilitates and may well increase the overall seat occupancy of the theatre. We say a theatregoer is courteous if (s)he will get up to let others pass. Otherwise, the theatregoer is selfish. A set of theatregoers is courteous with probability p (or p-courteous, for short) if each theatregoer in the set is courteous with probability p, randomly and independently. It is assumed that the behaviour of a theatregoer does not change during the occupancy of the row. Thus, p = 1 represents the case where all theatregoers are courteous and p = 0 when they are all selfish.
Introduction
A group of Greek tourists is vacationing on the island of Lipari and they find out that the latest release of their favourite playwright is playing at the local theatre (see Figure 3) , Ecclesiazusae by Aristophanes, a big winner at last year's (391 BC) Festival of Dionysus. Seating at the theatre is open (i.e., the seats are chosen by the audience members as they enter). The question arises as to whether they will be able to find seats. As it turns out this depends upon just how courteous the other theatregoers are that night.
Consider a theatre with m rows containing n seats each. Theatregoers enter the theatre along aisles, choose a row, and enter it from one of its ends, wishing to occupy a seat. They select their seat in the row uniformly and independently at random among the empty ones. The rows of seats are narrow and if an already sitting theatregoer is not willing to get up then s(he) blocks passage to the selected seat and the incoming theatregoer is forced to select a seat among unoccupied seats between the row entrance and the theatregoer who refuses to budge. Thus, the selection and overall occupancy of seats depends on the courtesy of sitting theatregoers, i.e., their willingness to get up so as to create free space that will allow other theatregoers go by.
An impolite theatregoer, i.e., one that never gets up from a position s(he) already occupies, is referred to as selfish theatregoer. Polite theatregoers (those that will get up to let someone pass) are referred to as courteous. On a given evening we expect some fraction of the audience to be selfish and the remainder to be courteous. We say a set of theatregoers is p-courteous if each individual in the set is courteous with probability p and selfish with probability 1 − p. We assume that the status of a theatregoer (i.e., selfish or courteous) is independent of the other theatregoers and it remains the same throughout the occupancy of the row. Furthermore, theatregoers select a vacant seat uniformly at random. They enter a row from one end and inquire ("Excuse me"), if necessary, whether an already sitting theatregoer is courteous enough to let him/her go by and occupy the seat selected. If a selfish theatregoer is encountered, a seat is selected at random among the available unoccupied ones, should any exist. We are interested in the following question:
What is the expected number of seats occupied by theatregoers when all new seats are blocked, as a function of the total number of seats and the theatregoers' probability p of being courteous?
We first study the problem on a single row with either one entrance or two. For the case p = 1 it is easy to see that the row will be fully occupied when the process finishes. We show that for p = 0 (i.e., all theatregoers are selfish) the expected number of occupied seats is only 2 ln n + O(1) for a row with two entrances. Surprisingly, for any fixed p < 1 we show that this is only improved by essentially a constant factor of 1 1−p . Some may argue that the assumption of choosing seats uniformly at random is somewhat unrealistic. People choose their seats for a number of reasons (sight lines, privacy, etc.) which may result in a nonuniform occupancy pattern.
